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Defcviptlon of a fi&w Stove for lurning of PitcoaU ana 
confuming all its Smoke^ 

BY DR. B. FRANKLIN. 

R<=^d janua. rnpow ARDS the end of the laft century an 
^ ' X ingenious French philofopher, whofe name 

I am forry I cannot recolle£t, exhibited an experiment to 
fliow that very oiFenfive things might be burnt in the 
middle of a chamber, fuch as woollen rags, feathers, &c, 
without creating the leafl: finoke or fmell. The 
machine in which the experiment was made, if I ^^^,1^1 
remember right, was of this form, made of plate 
iron. Some clear burning charcoals were put into the 
opening of the fhort tube A, and fupported there by the 
grate B. The air as foon as the tubes grew warm would 
afcend in the longer leg C and go out at D, confequently 
air muft enter at A defcending to B. In this courfe it muft 
be heated by the burning coals through which it pafled, 
and rife more forcibly in the longer tube in proportion to 
its degree of heat or rarefadion, and length of that tube. 
For fuch a machine is a kind of inverted fyphon ; and as 
the greater weight of water in the longer leg of a common 
fyphon in defcending is accompanied by an afcent of the 
fame fluid in the fhorter ; fo, in this inverted fyphon, the 
greater quantity of levity of air in the longer leg, in rifing 
is accompanied by the defcent of air in the fhorter. The 
things to be burned being laid on the hot coals at A, the 
fmoke muft defcend through thofe coals, be converted into 
flame, which, after deftroying the off^enfive fmell, came 
out at the end of the longer tube as mere heated air. 

H Whoever 
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Whoever would repeat this experiment with fuccefst 
Tnuft take care that the partA , B, of the fhort tube be quite 
full of burning coals, fo that no part of the fmoke may 
defcend and pafs by them without going through them, 
and being converted into flame ; and that the longer tube 
lie fo heated as that the current of afcending hot air ia 
eftablifhed in it before the things to be burnt are laid on 
the coals ; other wife there will be a difappointment. 

It does not appear either in the Memoirs of the Academy 
of Sciences, or Philofophical Tranfadtions of the Englifh 
Royal Society, that any improvement was ever made of 
this ingenious experiment, by applying it to ufeful pur- 
pofes. But there is a German book, entitled Vulcanus 
Famulam^ by Joh. George Leutmann, P. D. printed at Wir- 
temberg in 1723, which defcribes, among a great variety 
of other ftoves for warming rooms, one which feems to 
have been formed on the fame principle, and probably 
from the hint thereby given, though the French experi- 
ment is not mentioned. This book being fcarce, I have 
tranflated the chapter defcribing the ftove, viz. 

*< Vulcanus Famulans, by John George Leutmann, P. D. 
^' Wirtemberg, 1723. 

« G H A P. VIL 

" On a ftove, which draws downwards^. 

" Here follows the defcription of a fort of ftove, which 
*' can eafily be removed and again replaced at pleafure^ 
^' This drives the fire down under itfelf, and gives no 
^^ fmoke, but however a very unwholefome vapour.. 

" In the figure, A is an iron veflel like a fun- 

Hguri ao. ^^ ^^^' ^" diameter at the top about twelve inches, 

" at the bottom near the grate about five inches ; 

^' its height twelve inches. This is fet on the barrel C,, 

" which is ten inches diameter and two feet Long, clofed 

" at. 
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^^ at each end E E. From one end rifes a pipe or flue 
*' about four inches diameter, on which other pieces of pipe 
" are fet, which are gradually contracted to D, where the 
*' opening is but about two inches. Thofe pipes muft to- 
'* gcther be at leaft four feet high. B is an iron grate. 
*' F F are iron handles guarded with wood, by which the 
" ftove is to be lifted and moved. It ftands on three legs. 
*' Care muft be taken to flop well all the joints, that no 
*' fmoke may leak through. 

*' When this ftove is to be ufed, it muft firft be carried 
*' into the kitchen and placed in the chimney near the fire. 
^' There burning wood muft be laid and left upon its grate 
*' till the barrel C is warm, and the fmoke no longer rifes 
" at A, but defcends towards C. Then it is to be carried 
*' into the room which it is to warm. When once the 
*' barrel C is warm, frefti wood may be thrown into the 
*' veflel A as often as one pleafes, the flame defcends and 
** without fmoke, which is fo confumed that only a va- 
*' pour pafles out at D. 

*' As this vapour is unwholefome, and affects the head, 
** one may be freed from it, by fixing in the wall of the 
^' room an inverted funnel, fuch as people ufe to hang over 
** lamps, through which their fmoke goes out as through 
** a chimney. This funnel carries out all the vapour cle- 
** verly, fo that one finds no inconvenience from it, even 
** though the opening D be placed a fpan below the mouth 
** of the faid funnel G. The neck of the funnel is better 
*' when made gradually bending, than if turned in a right 
<* angle. 

" The caufe of the draft downwards in the ftove is the 
*' preflTure of the outward air, which falling into the veffel 
*^ A in a column of twelve inches diameter, finds only 
** a refifting paffage at the grate B, of five inches, and 
*' one at D, of two inches, which are much too weak 
** to drive it back again ; befides, A ftands much higher 
** than B> and fo the prefTure on it is greater and more 

H 2 " forcible, 
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" forcible, and beats dowa the flame to that part where 
** it finds the leaft refiftance. Carrying the machine firft: 
** to the kitchen fire for preparation, is on this account^ 
** that in the beginning the fire and fmoke naturally afcend, 
" till the air in the clofe barrel C is made thinner by the 
'^ warmth. When that veflfel is heated, the air in it is 
" rarefied, and then all the finoke and fire defcenda 
" under it. 

" The wood fhould be throughly dry, and cut into 
" pieces five or fix inches long, to fit it for being thrown 
*' into the funnel A.'* Thus far the German book. 

It appears to me by Mr. Leutmann*s explanation of 
the operation of this machine, that he did not underftand 
the. principles of it, whence I conclude he was not the in- 
ventor of it; and by the defcription of it, wherein the 
opening at A is made fo large, and the pipe E^ D^ fo fhort, 
I am perfuaded he never made nor £aw the experiment, for 
the firft ought to be much fmaller anti the laft much higher, 
or it hardly will: fucceed. The carrying it in the kitchen, 
too^every time the fire fhould happen to be out, muft be fo 
troublefome. that it is not likely ever to have been in prac- 
tice, and probably has never been fhown but as a philofo* 
phical experiment. The funnel for conveying the va- 
pour out of the roomy would befides have been uncertain 
in its operation, as a wind blowing againft it$ mouth would 
drive the vapour back. 

The ftove I am about to defcribe, was alfo formed on 
the idea given by the French experiment, and completely 
carried into execution before I had any Jfcnowledge of the 
German invention; which I wonder fhould remain fo many 
years in a country where men are fo ingenious in the ma-- 
nagement of fire, without receiving long fince the im- 
provements I have given it. 

Description 
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Description of the Parts. 

A, the bottom plate which lies flat upon the 
hearth, with its partitions i, 2, 3, 4, 5, 6, that ^'J^*^"-^ 
are caft with it, and a groove Z Z, in which are to 
Aide, the bottom edges of the fmall plates Y, Y, figure 1 2 ;; 
which plates meeting at X clofe the front. 

B I, figui'e 3, is the cover plate fhowing its under fide, 
w^ith the grooves i, 2, 3, 4, 5, 6, to receive the top edges 
of the partitions that are fixed to the bottom plate. It 
fiiows alfo the grate W W, the bars of which are caft in 
the plate, and a groove V V, which comes right over the 
groove Z Z, figure 2, receiving the upper edges of the 
fmall Aiding plates Y Y, figure 1 2. 

B 2, figure 4, (hows the upper fide of the fame plate, 
with a fquare impreffion or groove for receiving the bot- 
tom mouldings T T T T of the three fided box C, figure 
5, which is caft in one piece. 

D, figure 6, its cover, fhowing its under fide with grooves 
to receive the upper edges S S S of the fides of C, figure 
5, alfo a groove R, R, which when the cover is put on 
comes right over another QJ^^in C, figure 5, between 
which it is to Aide. 

E, figure 7, the front plate of the box. 

P, a hole three inches diameter through the cover D, fi- 
gure 6, over which hole ftands the vafe F, figure 8, which 
has a correfponding hole two inches diameter through its 
bottom. 

The top of the vafe opens at O, O, O, figure 8, and turns 
back upon a hinge behind when coals are to be put iti; the 
vafe has a grate within at N N of caft iron H, figure 9, and 
aholein the top one and a half inches diameter to admit air, 
and to receive the ornamental brafs guilt flame M, figure 
10, which ftands in that hole and, being itfelf hollow and 
open, fuff^ers air to pafs through it to the fire, 

G, figure 1 1, is a drawer of plate iron, that flips in be- 
tween in the partitions 2 and 3, figure 2, to receive the 

falling 
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falling afhes. It is concealed when the fmall Aiding plates 
Y Y, figure 12, are fhut together. 

I, I, I, I, figure 8, is a niche built of brick in the chim- 
ney and plaftered. It clofes the chimney over the vafe, but 
leaves two funnels one in each corner communicating with 
the bottom box K K, figure 2. 

Dimensions of the Parts. 

Front of the bottom box, 

Height of its partitions, 

Length of N° i, 2, 3 and 4, each, 

Length of N ° 5 and 6, each 

Breadth of the paflage between N ° 2 and 3, 

Breadth of the other paflages each. 

Breadth of the grate, 

I length of ditto, - - - 

Bottom moulding of box C, fquare. 

Height of the fides of ditto. 

Length of the back fide. 

Length of the right and left fides, each. 

Length of the front plate E, where longeft, 

The cover D, fquare. 

Hole in ditto, diameter, 

Sliding plates Y Y their length, €ach, 

— — ' ■ ' their breadth, each, 

Drawer G, its length, - * - 

—breadth, - - - 

-depth, 



' depth of its further end, only. 

Grate H in the vafe, its diameter to the extre- 
mity of its knobs, - - - 
Thicknefs of the bars at top, 

at bottom, lefs. 

Depth of the bars at the top, 

Height of the vafe, - - - 

Diameter of the opening O, O, in the clear, 

Diameter 
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feet. In. 

Diameter of the air-hole at top, - - 014. 
of the flame hole at bottom, -02 

To jix this Machine. 

Spread mortar on the hearth to bed the bottom plate A, 
then lay that plate, level, equally diftant from each jamb, 
and projeding out as far as you think proper. Then put- 
ing fome Windfor loam in the grooves of the cover B, lay 
that on : Trying the Hiding plates Y Y, to fee if they move 
freely in the groves Z Z, V V, defigned for them. 

Then begin to build the niche, obferving to leave the 
fquare corners of the chimney unfilled; for they are to be 
funnels. And obferve alfo to leave a free open communi- 
cation between the paflages at K K, and the bottom of 
thofe funnels, and mind to clofe the chimney above the 
top of the niche, that no air maypafs up that way. The 
concave back of the niche will reft on the circular iron par- 
tition I A 4, figure 2, then with a little loam put on the 
box C over the grate, the open fide of the box in front. 

Then, with loam in three of its grooves, the groove R R 
being left clean, and brought diredly over the groove QJ^ 
in the box, put on the cover D, trying the front plate E, 
to fee if it Aides freely in thofe grooves. 

Laftly, fet on the vafe, which has fmall holes in the 
moulding of its bottom to receive two iron pins that rife 
out of the plate D at I I, for the better keeping it fteady. 

Then putting in the grate H, which refts on its three 
knobs H H H againft the infide of the vafe, and flipping 
the drawer into its place ; the machine is fit for ufe. 

To ufe it. 

Let the firft fire be made after eight in the evening or 
before eight in the morning, for at thofe times and be- 
tween thofe hours all night, there is ufiially a draft up a 
chimney, though it has long been without fire ; but be- 
tween thofe hours in the day there is often in a cold chim- 

ney 
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ney a draft downwards, when if you attempt to kindle a 
fire, the fmoke will come into the room. 

But to be certain of your proper time, hold a flame over 
the air-hole at the top. If the flame is drawn fl:rongly 
down for a continuance, without whiffling, you may be- 
gin to kindle a fire. 

Firfl: put in a few charcoals on the grate H. 

Lay Ibme fmall flicks on the charcoals. 

Lay fome pieces of paper on the flicks, 

Kindle the paper with a candle. 

Then fliut down the top, and the air will pafs dowa 
through the air-hole, blow the flame of the paper down 
through the flicks, kindle them, and their flame pafling 
lower, kindles the charcoal. 

When the charcoal is well kindled, lay on it the fea- 
coals, obferving not to choak the fire by putting on too 
much at firfl. 

The flame defcending through the hole in the bottom 
of the vafe, and that in plate D into the box C pafles down 
farther through the grate W W in plate B i, then pafles 
horizontally towards the back of the chimney ; there di- 
viding, and turning to the right and left, one part of it 
pafles round the far end of the partition 2, then coming 
forward it turns round the near end of partition i, then 
moving backward it arrives at the opening into the bottom 
of one of the upright corner funnels behind the niche, 
through which it afcends into the chimney, thus heating 
that half of the box and that fide of the niche. The other 
part of the divided flame pafles round the far end of par- 
tition 3, round the near end of partition 4, and fo into 
and up the other corner funnel, thus heating the other 
half of the box, and the other fide of the niche. The vafe 
itfelf, and the box C will alio be very hot, and the air 
furrounding them being heated, and rifing, as it cannot 
get into the chimney, it fpreads in the room, colder an 

fucceedlng 
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fucceeding Is warmed in its turn, rifes and fpreads, till by 
the continual circulation the whole is warmed. 

If you {hould have occafion to make your firft fire at 
hours not fo convenient as thofe above mentioned, and 
when the chimney does not draw, do not begin it in the 
vafe, but in one or more of the paflages of the lower plate^ 
firft covering the mouth of the vafe. After the chimney 
has drawn a while with the fire thus low, and begins to 
be a little warm, you may clofe thofe paflages and kindle 
another fire in the box C, leaving its Aiding fhutter a little 
open ; and when you find after fomc time that the chim- 
ney being warmed draws forcibly, you may fhut that paf- 
fage, open your vafe, and kindle your fire there, as above 
direfted. The chimney well warmed by the firft day's 
fire will continue to draw conftantly all winter, if fires are 
made daily. 

You will, in the management of your fire, have need of 
the following implements : 

A pair of fmall light tongs, twelve or fifteen inches 
long, plate II, figure 13. 

A light poker about the fame length with a flat broad 
point, figure 14. 

A rake to draw afhes out of the paflages of the low- 
er plate, where the lighter kind efcaping the afti-box 
will gather by degrees, and perhaps once in a week or ten 
days require being removed, figure 15, 

And a fork with its prongs wide enough to flip on the 
neck of the vafe cover, in order to raife and open it when 
hot, to put in frefli coals, figure 16. 

In the management of this ftove there are certain pre- 
cautions to be obferved, at firft with attention, till they 
become habitual. To avoid the inconvenience of fmoke, 
fee that the grate H be clear before you begin to light a 
frefli fire. If you find it clogged with cinders and aflies, 
turn It up with your tongs and let them fall upon the grate 
below the aflies will go through it, and the cinders may 

I be 
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be raked off and returned into the vafe when you would 
burn them. Then fee that all the Aiding plates are in their 
places and clofe ihut, that no air may enter the ftove but 
through the round opening at the top of the vafe. And 
to avoid the inconvenience of duft from the afhes, let the 
a(h-drawer be taken out of the room to be emptied ; and 
when you rake the paflages, do it when the draft of the 
air is llrong inwards, and put the afties carefully into the 
a(h-box, that remaining in its place. 

If being about to go abroad, you would prevent your 
fire burning in your abfence, you may do it by taking the 
brafs flame from the top of the vafe, and covering the 
paffage with a round tin plate, which will prevent the en- 
try of more air than barely fufEcient to keep a few of the 
coals alive. When you return, though fome hours abfent, 
by taking off the tin plate and admitting the air, your fire 
will foon be recovered. 

The cffed of this machine, well managed, is to burn 
not only the coak, but all the fmoke of the coals, fo that 
while the fire is burning, if you go out and obferve the 
top of your chimney, you will fee no fmdke iffuing, nor 
any thing but clear warm air, which as ufual makes the 
bodies feen through it appear waving, 

But let none imagine from this, that it may be a cure 
for bad ar fmoky chimneys, much kfs, that as it burns 
the fmoke it may be ufed in a room that has no chimney. 
'Tis by the help of a good chimney, the higher the better, 
that it produces its effect; and though a flue of plate iron 
fufficiently high might be raifed in a very lofty room, the 
management to prevent all difagreeable vapour would be 
too nice for common practice, and fmall errors would have 
unpleafing confequences* 

It is certain that clean iron yields no offenfive fmell 
when heated. Whatever of that kind you perceive, v\ hei^ 
there are iron ftoves, proceeds therefore from fome foul- 
nefe burning or fuming on their furface. They (hould 

therefore 
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therefore never be fplt upon, or greafed, nor fhould any 
duft be fufFered to lie upon them. But as the greatefl care 
will not always prevent thefe things, it is well once a 
week to wafli the ftove with foap lees and a brulh, rinfing 
it with clean water. 

The Advantages of this Stove. 

1. The chimney does not grow foul, nor ever need 
fweeping; for as no fmoke enters it, no foot can form in \U 

2. The air heated over common fires inftantly quits the 
room and goes up the chimney with the fmoke; but 
in the ftove, it is obliged to defcend in flame and pafs 
through the long winding horizontal paflages, communi- 
cating its heat to a body of iron plate, which having thus 
time to receive the heat, communicates the fame to the air 
of the room, and thereby warms it to a greater degree. 

3. The whole of the fuel is confume d by beingturned 
into flame, and you have the benefit of its heat, whereas 
in common chimneys a great part goes away in fmoke 
which you fee as it rifes, but it aff^ords you no rays of 
■Warmth. One may obtain fdme notion of the quantity of 
fuel thus wafted in fmoke, by reflecting on the quantity 
of foot that a few Weeks firing will lodge againft the fides 
of the chimney, and yet this is formed only of thofe par- 
ticles of the column of fmoke that happen to touch the fides 
in its afeent. How much more muft have pafled oft^ in 
the air ? And we know that this foot is ftill fuel ; for it 
will burn and flame as fuch, and when hard caked toge- 
ther is indeed very like and almoft as folid as the coal it 
proceeds from. ThedeftruCtion of your fuel goes on near- 
ly in the fame quantity whether in fmoke or in flame : but 
there is no comparifon in the difference of heat given. 
Obferve when frefli coals are firft put on your fire, what a 
body of fmoke arifes. This fmoke is for a long time too 
cold to take flame. If you then plunge a burning candle 
into it, the candle inflead of inflaming the fmoke Vv^ill in- 

I 2 ftantly 
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ftantly be itfelf extinguifhed. Smoke muft have a certain 
degree of heat to be inflammable.. As foon as it has ac- 
quired that degree, the approach of a can-die will inflame 
the whole body, and you will be very feafible of the dif- 
ference of the heat it gives. A ftill eafier experiment may 
be made with the candle itfelf. Hold your hand near the 
fide of its flame, and obferve the heat it gives ; then blow 
it out, the hand remaining in the fame place, and obferve 
what heat may be given by the fmoke that rifes from the 
Hill burning fnuff^. You will find it very little. And yet 
that fmoke has in it the fubftance of fo much flame, and 
will infl:antly produce it, if you hold another candle above 
it fo as to kindle it. Now the fmoke from the frefh coab 
laid on this ftove, inftead of afcending and leaving the fire 
while too cold to burn, being obliged to defcend through 
the burning coals, receives among them that degree of 
heat which converts it into flame, and the heat of that 
flame is communicated to the air of the room, as above 
explained. 

4. The flame from the frefh coals laid on in this fl:ove, 
defcending through the coals already ignited, preferves 
them long from confuming, and continues them in the 
fiate of red coals as long as the flame continues that fur- 
rounds them, by which mean« the fires made in this ftove 
are of much longer duration than in any other, and fewer 
coals are therefore neceflary for a day. This is a very 
material advantage indeed. That flame fhould be a kind 
of pickle, to preferve burning coals from confuming, may 
fsem a paradox to many, and very unlikely to be true, as 
it appeared to me the firft time I obferved the faft. I muft 
therefore relate the circumftances, and fliall mention an 
eafy experiment, by which my reader may be in pofleflion 
of every thing neceflary to the underftanding of it. In 
the firft trial I made of this kind of ftove, which was con- 
ftrudled of thin plate iron, I had inftead of the vafe a kind 
of inverted pyramid like a milL-hopper ; and fearing at 

firft 
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firft that the fmall grate contained in it might be clogged 
by cynders, and the paffage of the flame fometimes ob- 
ftruded, I ordered a little door near the grate, by means 
of which I might on occafion clear it. Though after the 
ftove was made, and before I tried it, I began to think 
this precaution fuperfluous, from an imagination, that the 
flame being contracted in the narrow part where the grate 
was placed, would be more powerful in confuming what 
it fliould there meet with, and that any cynders between 
or near the bars would be prefently deftroyed and the paf- 
fage opened. After the ftove was fixed and in adion, I 
had a pleafure now and then in opening that door a little, 
to fee through the crevice how the flame defcended among 
the red coals, and obferving once a fmgle coal lodged on 
the bars in the middle of the focus^ a fancy took me to 
obferve by my watch in how fhort a time it would be con- 
fumed» I looked at it long without perceiving it to be at 
all diminifhed, which furprifed me greatly. At length it 
occurred to me, that I and many others had feen the fame 
thing thoufands of times, in the confervation of the red 
coal formed in the fnufFof a burning candle, which while 
envelloped in flame, and thereby prevented from the con- 
tad of paffing air, is long continued and augments inftead 
of diminifliing, fo that we are often obliged to remove it 
by the fnuffers, or bend it out of the flame into the air, 
where it confumes prefently to afhes. I then fuppofed 
that to confume a body by fire, paffing air was neceflary 
to receive and carry off the feparated particles of the body; 
and that the air paffmg in the flame of my ftove, and in 
the flame of a candle, being already faturated with fuch 
particles, could not receive more, and therefore left the 
coal undiminilhed as long as the outward air was prevent- 
ed from coming to it by the furrounding flame, which 
kept it in a fituation fomewhat like that of charcoal in a 
well luted crucible, which, though long kept in a ftrong 
fire, comes out unconfumed. 

An 
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An eafy experiment will fatisfy any one of this con- 
ferving power of flame envelloping red coal. Take a fmall 
flick of deal or other wood the fize of a goofe quiil, and 
hold it horizontally and fteadily in the flame of the can- 
dle above the wick, without touching it, but in the body 
of the flame* The wood will firft be inflamed, and burn 
beyond the edge of the flame of the candle, perhaps a 
quarter of an inch* When the flame of the wood goes out, 
it will leave a red coal at the end of the ftick, part of which 
will be in the flame of the candle and part out in the air. 
In a minute or two you will perceive the coal in the air 
diminifh gradually, fo ad to form a neck; while the part 
in the flame continues of its firft fize, and at length the 
neck being quite confumed it drops ofi^; and by rolling it 
between your fingers when extinguiflied you will find it 
ftill a folid coal. 

However, as one catinot be always putting on frefh fuel 
in this ftove to furnifli a continual flame as is done in a 
candle, the air in the intervals of time gets at the red coals 
and confumes them. Yet the confervation while it lafted, 
fo much delayed the confumption of the coals, that two 
fires, one made in the morning, and the other in the af- 
ternoon, each made by only a hatfull of coals, were fuffici- 
ent to keep my writing room, about fixteen feet fquare and 
ten high, warm a whole day. The fire kindled at feven in 
the morning would burn till noon ; and all the iron of 
the machine with the walls of the niche being thereby 
heated, the room kept warm till evening, when another 
fmaller fire kindled kept it warm till midnight. 

Infteadof the Aiding plate E, which fhuts the front of the 
box C, I fometimes ufed another which had a pane of glafs, 
or, which is better, of Mufcovy talc, that the flamemightbe 
feen defcending from the bottom of the vafe and pafling in a 
column through the box C, into the cavities of the bottom 
plate, like water falling from a funnel, admirable to fuch 
as are not acquainted with the nature of the machine, and 
in itfelf a pleafing fpe<Sacle. Every 
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Every utenfil, however properly contrived to ferve its 
purpofe, requires fome pradice before it can be ufed adroit- 
ly. Put into the hands of a man for the firft time, a gim- 
blet or a hammer, (very fimple inflruments) and tell him 
the ufeof them, hefhall neither bore a hole or drive a nail 
with the dexterity or fuccefs of another who has been a little 
accuftomed to handle them. The beginner therefore in 
the ufe of this machine, will do well not to be difcouraged 
with little accidents that may arife at firft from his want 
of experience. Being fomewhat complex, it requires as 
already faid a variety of attentions; habit will render them 
imneceffary. And the ftudious man who is much in his 
chamber, and has a pleafure in managing his own fire, 
will foon find this a machine moft comfortable and delight- 
ful. To others who leave their fires to the care of ignorant 
fervants, 1 do not recommend it. They will with diffi- 
culty acquire the knowledge neceflary, and will make fre- 
quent blunders that will fill your room with finoke. It 
is therefore by no means fit for common ufe in families. 
It may be advifeable to begin with the flaming kind of 
ftone coal, which is large, and, not caking together, is not 
fo apt to clog the grate After fome experience, any kind 
of coal may be ufed, and with this advantage, that no fmell^ 
even from the moft fulphurous kind can come into your 
room, the current of air being conftantly into the vafe, 
where too that fmell is all confumed. 

The vafe form was chofen as being elegant in itfelf, and 
very proper for burning of coals : Where wood is the ufual 
fuel, and muft be burnt in pieces of fome length, a long 
fquare cheft maybefubftituted, in which A is the co- 
ver opening by a hinge behind, B the grate, C the ^Tre^r 
hearth box with its divifions as in the other, D the 
plan of the cheft, E the long narrow grate. 7 his 1 have 
not tried, but the vafe machine was compleated in 1 77 1 5 and 
ufed by me in London three winters, and one afterwards 
ia America,, much to my fatisf action j and I have not yet 

thought 
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thought of any improvement it may be capable of, though 
fuch may occur to others. For common ufe, while in 
France, I have contrived another grate for coals, which has 
in part the fame property of burning the fmoke and pre- 
fer ving the red coals longer by the flame, though not fo 
completely, as in the vafe, yet fufEciently to be very 
ufeful, which I fhall now defcribe as follows. 

A, is a round grate, one foot (French) in dia- H^^J'^^^ 
meter, and eight inches deep between the bars and 
the back ; the fides and back of plate iron ; the fides hav- 
ing holesof half an inch diameter diftant 3 or 4 inches from 
each other, to let in air for enlivening the fire. The back 
without holes. The fides do not meet at top nor at bot- 
tom by eight inches : that fquare is filled by grates of fmall 
bars croffing front to back to let in air below, and let out 
the fmoke or flame above. The three middle bars of the 
front grate are fixed, the upper and lower may be taken 
out and put in at pleafure, when hot, with a pair of pincers. 
This round grate turns upon an axis, fupported by the 
crotchet B, the ftem of which is an inverted conical tube 
five inches deep, which comes on as many inches upon a 
pin that fits it, and which is fixed upright in a cafl: iron 
plate D, that lies upon the hearth; in the middle of the top 
and bottom grates are fixed fmall upright pieces E E about 
an inch high, which as the whole is turned on its axis fl:op 
it when the grate is perpendicular. Figure 19 is another 
view of the fame machine. 

In making the firfl: fir^ in a morning with this grate, 
there is nothing particular to be obferved. It is made as 
in other grates, the coals being put in above, after taking 
out the upper bar, and replacing it when they are in. The 
round figure of the fire when thoroughly kindled is agree- 
able, it reprefents the great giver of warmth to our fyftem. 
As it burns down and leaves a vacancy above, which you 
would fill with frelh coals, the upper bar is to be taken 
out, and afterwards replaced. The frefli coals while the 

grate 
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grate continues in the fame pofition, ^ill throw up as ufual 
a body of thick fmoke. But every one accuftomed to coal 
fires in common grates, muft have obferved that pieces of 
frefli coal ftuck in below among the red coals have their 
fmoke fo heated as that it becomes flame as faft as it is 
produced, which flame rifes among the coals and enlivens 
the appearance of the fire. Here then is the ufe of this 
fwivel grate. By a pufh with your tongs or poker, you 
turn it on its pin till it faces the back of the chimney, then 
turn it over on its axis gently till it again faces the room, 
whereby all the frefh coals will be found under the live 
coals, and the greater part of the fmoke arifmg from the 
frefli coals will in its paflage through the live ones be heat- 
ed fo as to be converted into flame; Whence you have 
much more heat from them, and your red coals are longer 
preferved from confuming. I conceive this confliruftion^ 
though not fo complete a confumer of all the fmoke as the 
vafe, yet to be fitter for common ufe, and very advanta- 
geous. It gives too a full fight of the fire, always a plea- 
fmg object, which we have not in the other. It may with 
a touch be turned more or kfs from any one of the com- 
pany that defires to have lefs of its heat, or prefented full 
to one juft come out of the cold. And fupported in a ho- 
rizontal pofition, a tea-kettle may be boiled on it. 

The author's defcription of his Pennfylvania fire-place, 
firft publilTied in 1 744, having fallen into the hands of 
workmen in Europe, who did not, it feems, well compre- 
hend the principles of that machine, it was much dif- 
figured in their imitations of it ; and one of its main in- 
tentions, that of admitting a fufficient quantity of frefli 
air warmed in entering through the air-box, nearly de- 
feated, by a pretended improvement, in leflening its paf- 
fages to make more room for coals in a grate. On pre- 
tence of fuch improvements, they obtained patents for the 
invention, and for a while made great profit by the fale, 
till the public became fenfible of that d^fe(3:, in the ex- 
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peded operation. If the fame thing fhould be attempted 
with this vafe (love, it will be well for the buyer to ex- 
amine thoroughly fuch pretended improvements, left, be- 
ing the mere productions of ignorance, they diminifti or 
defeat the advantages of the machine, and produce incon-^ 
venience and difappointment. 

The method of burning fmoke, by obliging it to defcend 
through hot coals, may be of great ufc in heating the 
walls of a hot-houfe. In the common way, the horizon- 
tal paflages or flues that are made to go and return in thofe 
walls, lofe a great deal of their efFe(^ when they come to 
be foul with foot ; for a thick blanket-like lining of foot 
prevents much of the hot air from touching and heating 
the brick work in its paffage, fb that more fire muft be 
made as the flue grows fouler : But by burning the fmoke 
they are kept always clean. The fame method may alfo 
be of great advantage to thofe bufinefles in which large 
coppers or caldrons are to be heated.. 

Written at Seay 1785. 
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J, Theory of Lightening and Thunder Storms^ by Andrew 
Oliver, Efg. of Salem in the State of MaJJachufetts. 

Reacijanu- T J- j^^^g j^^^j^ generally^ and, confidering the phe- 
A nomena themfelves, very naturally fuppofed, 
that the ele£lric charges- which are exhibited in repeated 
flafhes of lightening during a thunder ftorm, are previoufly 
accumulated in the vapors which conftitute the cloud ; and 
that thefe vapors, when by any means they become either 
over-charged with elciSric matter, or are deprived of their 

natural 



